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摘  要 
 


































The resistivity/conductivity is a vital physical index reflecting the electricity 
conductivity of wires. With the continuous development of Chinese economic and 
cultural construction, the accuracy and conveniences of the wire's resistivity/ 
conductivity measurement are becoming more and more important in metallurgy, 
mechanics, electric power and electrical engineering, aerospace industry, nuclear 
industry, military industry etc. More over, with the continuous development of 
measuring and testing techniques, Single Chip Microcomputers are increasingly used 
in the industrial testing systems to meet the needs of digitization and high efficiency. 
The SCM enhances the real-time capability and reliability of system, and more and 
more demonstrates its superiority. 
This paper firstly introduces the conception of resistivity, conductivity and Four 
Probe Method, summarizing the current research situation of resistivity measurement 
instrument and the purpose of developing our wire resistivity measurement instrument. 
Then the structure of C8051F020 SCM and its role in this instrument are detailed, 
including the main modules’ hardware and software design in this instrument. 
Furthermore, it demonstrates the keyboard and UI. 
This instrument is based on the Four Probe Method, using the SCM C8051F020 
as the cybernetics core. It achieves a series of automated processing from selecting the 
output current automatically to calculating the value of the resistivity or conductivity. 
It has simple and convenient operation as well as high accuracy, which can fully meet 
the practical application of conductor resistivity/conductivity measurements in the 
practical industry. It has small size, convenient to carry, which is practical for field use. 
This project fill the domestic gaps in the portable instrument used for the wire and 
cable resistivity’s rapid measurement. 
 













目  录 
I 
目  录 
第一章 绪  论 .......................................................................................1 
1.1 开发背景概述 ...........................................................................................1 
1.1.1 研究背景 ................................................................................................ 1 
1.1.2 研究现状 ................................................................................................ 2 
1.2 本文的思路与主要工作 ...........................................................................2 
1.3 本文各章内容简介 ...................................................................................3 
第二章 仪器原理简介 ...........................................................................4 
2.1 仪器硬件原理 ...........................................................................................4 
2.2 仪器主要特点 ...........................................................................................5 
2.3 仪器主要技术指标 ...................................................................................6 
第三章 单片机系统介绍 .......................................................................7 
3.1 C8051F020 主要特点 ...............................................................................8 
3.2 内部功能结构 ...........................................................................................8 
3.2.1 CPU ........................................................................................................ 8 
3.2.2 存储器 .................................................................................................... 9 
3.2.3 I/O 与数字交叉开关 ............................................................................ 10 
3.2.4 可编程计数阵列 .................................................................................. 10 
3.2.5 多类型串行总线端口 .......................................................................... 10 
3.2.6 A/D 转换器 ...........................................................................................11 
3.2.7 D/A 转换器 ...........................................................................................11 
3.2.8 JTAG......................................................................................................11 
3.3 C8051F020 单片机在测量仪中的应用 .................................................12 
第四章 主要功能模块设计 .................................................................14 
4.1 系统总体设计方案 .................................................................................14 













目  录 
II 
4.3 键盘输入模块 .........................................................................................16 
4.3.1 硬件设计 .............................................................................................. 16 
4.3.2 软件设计 .............................................................................................. 17 
4.4 LCD 显示模块 ........................................................................................20 
4.4.1 硬件设计 .............................................................................................. 21 
4.4.2 软件设计 .............................................................................................. 22 
4.5 电阻测量模块 .........................................................................................31 
4.5.1 工作原理 .............................................................................................. 31 
4.5.2 硬件设计 .............................................................................................. 33 
4.5.3 软件设计 .............................................................................................. 36 
4.5.4 特点 ...................................................................................................... 44 
4.6 系统工作流程的软件设计 .....................................................................45 
4.6.1 主程序 Main......................................................................................... 45 
4.6.2 菜单设置参数子程序 Menu_1............................................................ 46 
4.6.3 测量子程序 Menu_meas...................................................................... 51 
4.6.4 校准子程序 Menu_cal ......................................................................... 53 
第五章 仪器按键操作及界面展示 .....................................................54 
5.1 按键分布 .................................................................................................54 
5.2 按键功能简介 .........................................................................................54 
5.3 按键功能及显示界面说明 .....................................................................55 
5.3.1 “ON/OFF”键 ........................................................................................ 55 
5.3.2 “MEAS”测量键.................................................................................... 55 
5.3.3 “SET”键................................................................................................ 57 
5.3.4 “CAL”键............................................................................................... 58 
5.3.5 “MEMO”键 .......................................................................................... 59 
5.3.6 “MENU”键 ........................................................................................... 59 
第六章 总结与展望 .............................................................................67 
6.1 总结 .........................................................................................................67 



































1.1 Development Background .......................................................................1 
1.1.1 Research Background.............................................................................. 1 
1.1.2 Research Situation................................................................................... 2 
1.2 Thought and Main Work.........................................................................2 
1.3 Chapters' Content....................................................................................3 
Chapter2 Introduction to Instrument Principle ....................................4 
2.1 Hardware Principle of the Instrument...................................................4 
2.2 Main Features of the Instrument............................................................5 
2.3 Main Technical Indicators of the Instrument........................................6 
Chapter3 Introduction to Scm System ...................................................7 
3.1 Main Features of C8051F020..................................................................8 
3.2 Inner Functional Structure .....................................................................8 
3.2.1 CPU ........................................................................................................ 8 
3.2.2 Memory .................................................................................................. 9 
3.2.3 I/O Ports and Digital Crosspoint Switch .............................................. 10 
3.2.4 Programmable Counter Array............................................................... 10 
3.2.5 Multi-type Serial Buses ........................................................................ 10 
3.2.6 A/D Converter .......................................................................................11 
3.2.7 D/A Converter........................................................................................11 
3.2.8 JTAG......................................................................................................11 
3.3 The Application of SCM C8051F020 to the Instrument.....................12 
Chapter4 Main Function Module Design.............................................14 
4.1 System's Overall Design ........................................................................14 
4.2 SCM C8051F020 System .......................................................................15 















4.3.1 Hardware Design .................................................................................. 16 
4.3.2 Software Design ................................................................................... 17 
4.4 LCD Display Module .............................................................................20 
4.4.1 Hardware Design .................................................................................. 21 
4.4.2 Software Design ................................................................................... 22 
4.5 Resistance Measurement Module.........................................................31 
4.5.1 Operating Principle............................................................................... 31 
4.5.2 Hardware Design .................................................................................. 33 
4.5.3 Software Design ................................................................................... 36 
4.5.4 Features................................................................................................. 44 
4.6 Software Design of System's Operating Flow .....................................45 
4.6.1 Main Program....................................................................................... 45 
4.6.2 Subprogram of Parameters Setting Menu_1......................................... 46 
4.6.3 Subprogram of Measure Menu_meas................................................... 51 
4.6.4 Subprogram of Calibration Menu_cal .................................................. 53 
Chapter5 Keyboard and UI ...................................................................54 
5.1 Key Distribution.....................................................................................54 
5.2 Key Function ..........................................................................................54 
5.3 Demonstrating the Key and UI ..........................................................55 
5.3.1 "ON/OFF" Key ..................................................................................... 55 
5.3.2 "MEAS" Key ........................................................................................ 55 
5.3.3 "SET" Key ............................................................................................ 57 
5.3.4 "CAL" Key ........................................................................................... 58 
5.3.5 "MEMO" Key....................................................................................... 59 
5.3.6 "MENU" Key........................................................................................ 59 
Chapter6 Conclusion and Prospect.......................................................67 
































第一章 绪  论 
- 1 - 






在常温下（20℃时），某种材料制成的长 1 米、横截面积是 1 平方毫米的导
线的电阻，叫做这种材料的电阻率，单位是欧姆·米（Ω·m）。在本文中，导线的
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第二章 仪器原理简介 
本测量仪工作原理建立在电流——电压降四端电极测量法基础之上。当恒定
直流电流 I 经本装置电流输入夹头流入导体（导线），由于导体的电阻 R 存在，
恒定直流电流 I 便在导体上产生直流电压降，测量该电压值 V，根据欧姆定律
R=V/I 可求导体两端的电阻值然后依据导体长度 L 和导体横截面积 S，根据导体
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